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W ffi # 

ffi£*£o$j®-efc9, ^rtL^tutf) 5' y y|?x^f^t*)5t?!) K^^^ 5'- 

y>-^ t°y K^-tf— a- 5'-yvm, xv^y K^-y-s:^ B'-i/yiitttif 
t*5«3, ^y K^f-y— /k t°y k*^^, xtftry k^^-— ^ 5'-y>-^t>iRi 

— 2u \f? ^B6 SrESKbLfctf* 5: ^B 6l2$f#7)S^< Od^^-^^TV^ 
6 0 0»J;ttf. t°y K^r^> 5'-/5-D-^3^Ktt«[«»#:rt^^Ei-S36S, ^<£>3fc 

(t°y K**»' 4'-o-D-^3'>K, tT y K^V>- 5'-a-D-^/W=v^K) tf*Sf 
fjf#Jf£'£-J&£;h,-CV>5 (0!|x.fif, J. Vitaminol. , 15, pp. 160-166, 1969 2ft 
Methods in Enzymology, 280, pp. 66-71, 1997) G t° V I** is Is 4'-a-D-^3 

->h\ try k^v-^ s'-o-D-^vai/ Ko^tt^o^Tf*. ^t°y K^'>^ 

£5 (#J;lfcf. <&M 2002-2653 16 ^«2feWSB 2002-265368 -5H^$8)o 
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9 ft±LTV>5£<£$6^3S&5tfU#|;ik£,J. Vitaminol., 17, pp. 121-124, 1971), 

W^B6 tt x *!>S|(D» (tf^ 5 > % 22. 138-141(1961)) XttMFT/Ua 
— ^m<OWM <&M¥- 07-20664 iz£Vft$:fetiifcft±-pZ^k&%\btlX 

^(Dfttefci&mztizz.ttm&isfrx^^z mmwm^ 54(5). 54-58(1986)) 
**mi!)mim&tiiz7kmm*x'\^ ^B6 £^>- hT^mm^t^^^ 

\zft&X£ZZbfc%it>tiX^Z>& (#SB¥ 05-17355 ^#), 

^jgw-f" (71^/7^^^^ 17 (3) x 96-100 (1986) , #|B 2002-265368 
#£SB^Lfc^/8#J3SMfc;iV Bj&tt, V^tttc «fc 5H:T 9 

&m%Miz.£z&tf<Dmm^mtet*tzm\,^t>tix$ti 0 v& 
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mmtttox^z. mitt \z* % >b 6 mmw*mm-tz> z\b&x* 
tits. *:<Dm&&£iffz>z.b&*smbti:z> 0 tfcoT, ^mrnvmrni*. s&jgfcir 

«W#6»4Ji«©«W*#*r^<«*W*«rffofc«J|| % tf* ^ >-B 6 © 
(^T> rt^^B61^j tB&i-m^5*>S 0 ) *Stth,fcS££tt* 

mmmK mm. mn. RMmnt£Z<Dm&ta*\z&\,*xi>&m\zL&& 
i*±.z&<Dto&&mzvx$zi&£fitci><DX3bz 0 



R 2 te-CH 2 0H. -CH0 x -CH 2 NH 2 , -CH 2 -T 5 7 gfegSg, X«-CH 2 -0P0 2 H ^ b ; R 3 f4* 




0) 
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*IB#:4:UT*«<cTIE©-jRa: (IV) 
H 3 C N 



(5£<K R 4 «-CH 2 0H. -CH0, JUZ-CUJM 2 &7F-$-l)\ 3bZWZi%m&X~& l m£intz- 
^(O-CH 2 0H. -CH0. X^-CH^Sr^b ; R 5 tt7Kmj®^. tK^S^^S. Xtt 
y >-8£S^L< ttVmtstiltV y»S**U ; R 6 f2{fc^X&WL-C^-ct>J:v^ 

HO»l*»Tfcot, (II) : 



R 4 




(:£*, R 4 te-CH 2 0H. -CHO, Xtt-CH 2 NH 2 Sr^-T^. £5 V^*{fc^S-C{fc^£;|x7c: 
#tM<Z>-CH 2 0H. -CHO. X(i-CH 2 NH 2 ?r^b ; R 5 «7km®^-. tK^S^^S, Xfi 

y ^ssg^ix te&mztifzv ^mmz^-i-) x>m£tiz<k&v>>3uz*:<Dt&bT 

taw— (in) : 

R 6 -X (III) 

"C*$*L-B^«Bi:«rR«?*-fr-C±IBO— JftS: (IV) ti^5lb^^#5I 
^ atF^Kfc*£CT±IE— «SC (IV) t?g$n5fb^?rrat5It^ 



4 



WO 2005/033123 



PCT/JP2004/014768 



R 7 0. 



H 3 C N 




OR 9 



&tt? b ; R 8 te-CH 2 0H. -CH0 x -CH^H^ -CH 2 -T ^ 7 ^^S> Xf*-CH 2 -0P0 2 H L ; 

$<bK, (v) -emztiz>4k&®xn : t<Di&&iki&&. mm. -k&Rx? 

RTf-KBt*: (V) ^&£fr&{k&taJLft*<D&k'j>ti:< tt>—n<DXfi 

t*ti^ &v*$i'<D&M&i>wtob*hiz{£im. mm. RTf/xnm 

<Dtommx-ihZ±&(DfcW&<otz.ft<oni&® ; (a) — «5£ (v) -es^nsM 

#k (b) n^j, BMkB&jkau m&au iktfiEit^j, mmmmm. 

tutxD&j&mxtb^x. m&m. mm±M. ^^/xfiMiiniasi/i? 
m&.<oiMmb x^xm^maim ; at; (a) (v) T?*s*L*fls#*K 
atj (b) T/w^>-*^-rs*a?[!i'b*»Mij:«tu»^$tbSo 

*&W<D4k&m<Dyt$cfe&*^-t 0 PN-3-/3-G«t°y Y^Ssls 3-/3 
-D-^3-> PN-HC1 «^®!t o y K^^^^^-To 

fS2Ete. **W<0^<»©iR^^tt«:^-t- 0 PN-3-/3-G«fc°y K^v^ 3-/3 
-D- =^ 5/ K^Ts PN • HC1 K' V K *r V >- & ^"To 

^3HH3u *»3l!©fc^«>0>3te5fcJ£te$r3j*-t"o PN-3-/3-G-HC1 tttry K 
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3- 0 -D- if As 3 v- KjftflHft £ . PL-3- /3 -G tt fc° y K =*if— A- 3- /3 -D- i/yu =* ~> K, 
PM-3- ^ -G \% fcT y K=*1f- ^ ^ 3-/S -D-^/Wa K, PN-3- 0 -Gal Wt If y K^S'V 
3-/3 -D-#7^ h^h\ PN-HC1 ttifiifctry K^v^^?r^-r o 

»4Htt, PN-3-/3-G-HC1 fitf y K^v^ 

3-/3 is V&mi&&. PL-3-/3-G ftlfU K^U— )V 3-/3 -D-^a V h\ 
PM-3-/3-G fitfy K#^^> 3-/3-D-^/V3'> h\ PN-3- ^ -Gal tetfy K^i^V 
3-/3 -D-^f^^ hv-K. PN-HC1 fi^^t°y PL-HClfit°y K*-»J— A*S 

pm-2hci • h 2 o tetf y ^*il*«r*-f. 

^ 5 Eft, O-fb^^W^^^^-ro Ser-PN-3- /3 -G fc£ N-(4-fc° V K^r 

f/V^Vi^-L-fc y >- K3r, PN-HC1 tt&^lfy K^^Sr^ 

■To 

^6®(i % *&W<D4k&V0<Dyt&fe&$:fsk-t o PN-3,4'-cP tf y K=¥->^ 

3,4'-^y ^-t- pn-3-p tet: o y k^->v 3-y >m~-r h y *a& x 

pn • hci & f y k * > ^ & ^-r o 
^7m«. *mw<D<b&®<Dyt&m&&5k-f 0 pn-3,4' - C p-M g «t°y k=^> 

>- 3,4' -m^y ^»-^^^«^A«r, PN • HC1 fitt&B&try K^^Sn^-To 

^8®fi, ^0J^^#»O^^t*^^-t-o PN-3-a-Gfit°y 3-a 

-d-^3'> K$r, pn • hci nmrnw k^v^s^-?-, 

% 9 lilted ^P^^^^^Tfe^^tt^r^-ro PN-3-S (ifc'y K*$/v 
th'J^AS:, PN • HCI Kt&g&tf y K^v-^^r^-To 

&1 0B(1, *&W<Dik&V0<Dm$:7£&&7FTo PN-3-/3-G«t°y K*'»- 3- 
0-D-^=i$/ PN-3, 4' -cP « t° y K^v^ 3,4'-i^y h y ^AS:, 

PN • HCI t° y v"^ $r^i~o 

ffll ll^f*. *&m<D{£<Srto<D* — iS3 >*X*<Dft&7£&&ijk-i' 0 PN-HC1 f* 
^^t°y K^f-S^ PN-3-/3-G ttfU K*'» 3-/3 ^ h\ PN-3-J3-G- 

hci n if y K 5 ¥>'>' 3-/3 -D- ^ = > K*ftB*Jfc % pn-3, 4' - c p « tf y K v- >- 
3,4'-^y h y pn-3-s tit°y K^ixv 3-^-*- h y ^A^-r,, 
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^1 2 011, WSOftWo^-^s ^«f»"C©«k*3fett PN-HCI tt 
K^V^x PN-3-/3-G ttbTy K^V^ 3-jl-D-^ai/ h\ PN-3-0-G- 
HC1 fitry K^VV S-e-D-^a^Klll PN-3,4'-cP « tf U 

mi 3 Eft. ^ig^^cDV-r^^-^-c^^^^i-o PN-HCI tt 

&&tfy K*fV, PN-3-/3-G Ht°y K^">^ 3-j3-D-^/W=Vh\ FN-3-0-G- 
HC1 ttt°y 3-e-D-^=VKIKS, PN-3,4'-cP lifcl K*f>- 

3, 4' y tVVJ* 

»14H», «&W©-fb^4fc«>^-Y "t»-C<z>HftS6e^*fe«r^-*"- PN-hci tt 
■^^t°y K^Vi^ PN-3-/3-G lit°!) K^rv^ 3-/3 -D-^/U= -> PN-3-0-G- 
HC1 tttfy K*^> MJ-D-^3VKfi»I, PN-3,4'-cP tt fcT y K^v'V 

3,4'-m^y ^fife-*- h y ^^^^-t" 0 
mi smn. *&m<oik&to<onn*^<BX&fe&** i 'i~o pn-hci tt^tf 

y K * S" ^ PN-3- 0 -G tt tf y K 3- /3 PN-3- 0 -G • HC1 « If 

y 3-3-D-^=->K^fife*ft. PN-3,4'-cP tetfy K*S/V 3,4'-^ 

y h y $j*$:^-to 
mi 6Htt. ^M^b^^HsfTK^-e-e^^fe^^^^o pn-hci itm. 

mt'V Y*isv* PN-3-/3-G«t°y K^v-^ 3-/3 ^ K, PN-3-0-G-HC1 

« tr y k * -> v 3- i3 -D- 3 ~> Hftfife& pn-3, 4' -cp r* if y K * $/ ^ 3, 4* - 
^y f y *j»«r*H% 

tt*a&try K^^^>PN-3-/3-G«t°y k^v>- 3-/3-0-^3^ k. pn-3- /j-c- 

HC1 ttbTy K*v^ 3-fi-D-^3f KiM*, PN-3,4'-cP « t° y Y**S^ 

3, 4' y ^wt-r h y # a^-To 
mi suite, &&m<D{t'km*'<i>' v : r^m*'^'}J*tm 1 &vtiM&<Ds<i' 

h^^^yw>»>A©^ttSr^i-c Bf, PN-HCI fc&Mtfy K^^t^L 
fc^h^BMJ/l'S' PN-3-/3-G tttry 3-^-D-^3V 
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f tm&Ltcs<^ hT^m* si-ist pn-3,4'- c p tttry k^v-^ 

3,4*-^t*y >mi~hV t^tmi&Vtc/^ hT^WtiJ^>^^m^M^"to 

sSlsV^^MXJ^V&tD&fe^TFlr* PN-HCl i*m.Wt¥ V K*'>^i» 

^Ufc'"?^ h^^*/l-->^A^#* % PN-3-/3-G fify 3-/3-D-^U 
= K£»«&L hfyS^^i/^im PN-3,4*-cP fify K^iX> 

•fo PN-3- 0 -G t° y K^v^^ 3-/3 -D- ^/l/ 3 K Sr^t*,, 

!£2 lBtt, *»W©fls-fr*©3fcAJ»*fl2^i^--K^MBff«ao a«)Sr^-T. 
PN-3-/3-G • HC1 tttry K^S^S-fl-D-^l'aS'KJfiRJfiS:, DETAPACv 5 

R i tt^9 3^i, y^s, xtev tm&\,itnvtv ^wtm&^-r. *wm 

h— * N D— y zK— ^ % L — y jK— D-^rvTz — X N L-3^> 
d — X N D-T^tf/— L-77lfy^, D-*n— * % L-*n — * N D-y 

^y— L-y^y-^, d-td-^, l-7o-^ ( d-t^fd^, l-tjvv 
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r 1 ^-f-y ^ifc&fcfc, y t°n y vgg? % h y # y y ^ife^if^^^ 
^f;wf*:, ^ ; y enyy^ h y # y y ^^^^(^> r 2 £ <rmfc*** 3 r>v 

R 2 te-CH 2 0h\ -CHO. -CH 2 NH 2> -CH 2 -T ^ J @£^£> X#-CH 2 -0P0 2 H Sr^-To R 2 * s 

^/u^^vsfe^ rx/^^vsg, i^TM^. ^^-v;*^-* ^&*?£>&teT 
/!)^, 77 = y, ^y^. n^fv^ xfyt3^'v'^ x 7x^77 

r\ r 6 % Rxf RUz.&nz&m&te^M&^m'&miR'zim-ehZo #J;ttf. ^ 

#Jx_f:£, ir^-K^ • W. • ^y— ^ (Theodora W. Green) F^a^ 
"7- 4 7 - # JV—^f 7^ "(^"3 — tf~y!r • i^Virv/X) (John Wi ley & Sons, Inc. , 

1999) % \?zf y? ' 3r~? • y^-^iyy • -7* 3r—j3~y V ♦ V^ir 

i^*J 0£4#, John Wiley & Sons, Inc., 1999) m\^M^ tbTV^S Otr, ^ 

_b!B-Jft5£ (I) Xi* (m-C^^tb^-fb^^Sr^i-^-t^-et So M 

m¥mzw&isthzm.k lti±, lit, ^bzKfd®^ 
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vi/^y^t, vi/^&m., is^vmm.. ?^>&m.. 2c-&#s&&. 

±ia— (i) xr± (iv)-e^$^5^^x«^^m«, **n*»;xtt««Efn 

L-C#fe-r-5^tfc6„ — /KsS (I) XfS (m-e^^tt'S'fb^^l^-b 

try R^v^ 

t°y K^rv^ K 
t°y K^M*-*^ 3-i3-^ni/K 
fy K^rlf^ 3-o-^7W3^K 

t° y k=*ij— )v 3- 3 -^=» > k 

t° y K^-tf— /!✓ 3- a -^3 K 

t°y K=^->^ 3-/3-#^ fvk 
t°y K^s^ s-a-tf?? h^K 
n- (4- 1° y fwy) -L-t y >- 3- /3 -^a- 3 k 

N- (4- 1° y K=¥ v^l^ ^ U ^) -L— tr y ^ 3- a >V a K 

fy h~*->^ 3-y 

fy k*->^ 3, 4* -aw* y >i& 

N-(4-t Q y K*V^fl/y)-L-k!l> 3-y>^ 
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oTSJiit-r-Sr i:^-et5„ A*©R\ R\ R\ R\ R\ R\ .K.tfXte_Lia 

(IV)T?***tS^»«r»3glx (ISA), K««*SrXSBtcJ:01tt*'f-6*" 
m&7jkV1t (t£oT, R\ R 5 , Xtf R*frhteZm*bmtitlZ>m<D?ib<D'J>tj:< 

it>iott««xfttt5). xSBtci*5»tSJft«air±, ftts^«ft«>s«^ic 

ttsraw Kims * s v * te-f-^r ©ftis * ng b# Kiasiti- 5 x 
snc^jciij^tLS. tott), (i) -eae^ns**^©^^©^ 




n m w i 



£i\ — jRS; (ii) xmztiZit&Vob — (in) X'&ZfiZik&mk&S 
V ^^MtRf^KHVX-^ (IV) T?«StL5fl:-g-«US:»3ti-S. IS 
t£fc#J£tefflLXt>, *fc4fefl§L*<Tt>J;v\ -8*5*; (II) xm£thZ>it&M 
#J;tk£, a 4 , a s -^-0-T-fe^yl-t"y K=¥-»"^a 4 , a'-^-^^^/Hf U 
K^^^fS, W. Korytnyk bfcj&^X^^ Zfife (J. Org. Chem. , 32, 3791-3796, 
1967) -C % m*-t£. a 4 , a s -0— T y^n k'y ^^l^y K^v^fiTK^b^^X 
V^5#fe (f**>\ 49. 395-40K 1975) X% try K^t-^^xf 

;l/7t^- yW3D. Heyl kriS£l^<XV^;fr&(J. Am. Chem. Soc. , 73, 3430-3439, 
1951) T#<5r b&XZZo 
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-ass*; (id •vm&tizik&mzis^x^ RM-fcft zfrmmcDtemmt ttii, 

rh7t Knk°7^H, -Y V fc> y 7* Xfi-T y y^y T^aSfcifSrffl 
^^Tir*~/wg&^£jfl^.5r t&x%. R* K&tf z>t * y m<D&m&b 

LTfS, 0>J;Lf<f, Tir^V^S, -<^yVA-B> ^V^S, X« tert-y'h^v' 
ro^lS (#J;Lf;f. T-fe^S, -Oy-T/VS> -^vvt^, tert-:/7Vl^y ^ 

^mtt if) . xf* y >^ l < n&mztiti v >m mtttz, y ^hs^tvk v 
an) x-mztizit&m-z. mik&vo<Di$L (y^? b—xom&ia* 

& % 1992), -fer^-K^ -W. • ^y— > (Theodora W. Green) &|g IVht^tV 
•? - y>V—zf?* • 4> ' *—1t~y9 • ^V-fev'Xj (John Wiley & Sons, Inc. , 
1999) fcJfKKito^jfefc^fclJ; 9 ^H#^^{CA^T?# -So 

S^s^— -Cfco r t> «fc -gBXte^SMWjr SSi^ftlStfco T t> £ v\ 
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-Asa; (id -e^$tt6^#>i:— JK^: (in) xgcZthZik-s-yjiKD^/uHzfr 

0.01 100 OlSffl-CS^Sr^T^ 0.5 2 <D$mx$>Z> Zbfr& 

^#J©a*»::iSC-cail:(Z>tfefflS«ra^i-5wi^-e#S. 0tJ;Ltf, (II) 

o.oi~ioo m&<Difcm$:m$ix*%z> 0 mm£mk vxi^m^,^t7^m(n g Br 2 ) . 

fT >fc7km (Hg (CN) 2 k h y u*? (Ag0S0 2 CF 3 ) % SttHR 

mm (A g cio 4 ), mm§t (A g2 co 3 K mitm (A g2 oK ^^<gg, m-vx-^j k eg 

7Wli*!?aSi (AgBF 4 h p-h/VrO'X/W^^^ (p-MeC 6 H 5 S0 3 Ag) % fh7^ 
/I'Ty^^^A/ovf K (Et 4 NBrK T Y 7 Zf^jVT V J^Zfu h\ 

(n-Bu 4 NBrh p- h/^^^^/^^m (p-Ts0Hh m.4kxX(II) (SnCl 2 ), ^k^X 
(IV) (SnCl 4 ) x hi) * !);l/MJ77-f (Me 3 SiOS0 2 CF 3 ) „ £7 y-ffc* 

31— T^/wftM*: (BF 3 -0Et 2 ) , eg 7 s^b^-r * (sif 4 ) „ * h y y 9 - h (ch 3 oso 2 cf 3 ) „ 

^-fbffl (ID (CuBr 2 K N-^nAn^;?^ 5; K (NBS) . N-3 -7 K=J^^»>T 5 K 
(NISk h V y;V3rv* (CF 3 S0 3 H) N 3— K3->Av?n y v^ig 

ifcH^ifc (IDCPh &7K h y 7Aofrp**:^;*^jifci'Bfc<(CF,SQ l ) a 0h Z?**f-)V* 
^)V*f-*^)Vfc=. *7 A hP77-f (CH 3 SS + (CH 3 ) 2 • CF 3 S0 3 -) % ^k^V-^^-fer U 
(C 6 H s SeClk ^f-JVf-^r^fw^yi K (CH 3 SBrk XfijgikKf & h y ^VU 

(Trcio 4 ) ^as#tf£>*K #*b<wt^Bft«, &<bft. ffi£«&#u hvy** 
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? nvfr/UJ* (CHCl 3 h v^nncn^:/ (C1CH 2 CH 2 C1) , ^<:^1£>\ h/^oi^ N r 
i?h=hy/K -^f/^ATU* (DMFh S^^T* hT? K(DMAc), v 5 
jx^vi^— f f7t Kn77V (THFh Xfi— hn^^y (CH 3 N0 2 ) 

Wa^^^^rfflV^T^ <fcV\ EJ&m.mtt. il3m-100~150 < C<D^fflT-fc 

9, »*u<tto-ioo < c©<6iB-e*>5. s^ratt, fcm-rzmn. mm. 

M.J£tek*kz.£*)mti:Z>1>K Mx.K l~72 R#IWg£-e*> «9 , 0* U < tt 2~24 B#M 
#^T% — j&it (IV) T-*£;ft,5'ffciNfci£#£-t-5 1 X« 2 J^±O^Strl^ 

snrtia^ — (i) x*m&ti2>fc&vot:m&-i-zz t&x-z z> 0 m 

;W3-;HS (^^/— :x*/~/i/^) x DMF, DMAc. S^t^vkrc—'^/K ^ h 

-20-150^x^19. »*u<(i lo-sorx-fc-So Rjcs^wtt. &m-rzmn. 
mm. &mm.mfti?K£iomtez>&s mm 5 ^mxh^o. &$.\^<&io 
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i6 mmx-hZo 

(;**/— y— DMF, DMAc, 7k, Xfi^tt^O®^^ 

fiK. »Saftj?CifU:J;0J|*5^ iiS? l~24 H#|?g-e&> 9 , L< fi 1-16 B£ 

m-tzmt ttii, mft<D&.mz.&^xmt \^xtiim£tiz>h<Dx$>tit£mz.m 

f£ N T/^=i—JUm J— /K yHJfK DMF % DMAc. S?rc^7U:c— • tvK 

2o~i5or-cfc % $f*b<«io~ioor-efc5„ Rjsi^Hitt. fcm-tzmns 

$ femgfS^J: 9. R 4 #-CH 2 -T ^ / Xtt-CHjNHj-CfcS— JftS: (IV) <E»fb^ 
R 4 a*-CH0 — ^ (IV) (Dik&mtTS. /^Xftt Kb*'^7 5 
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mmm^m K^rosit^j OL#*fc5£#th, 1985) \znm<Djj& 

Tfc^fb-^- h y imit*)) Tkmikx^vj*. *m<ks<!) 
fcWL-t-hWM*. mmxvtJ*. mttn^^^ mm^vvj*. mwLfcmi-h 

m S—Ar* /Wft^h DMF N DMAc, *J*.f,v*-— tvK fh7t K 

0*U<« 20~100 < CT-fc^)„ ^/fcRtPnli^ ffiffl-TSJDR^ 
i&gfcifKliBJIfcSas, il^5^~72^-Cfct), #*1,<W:10#~16I$|B! 

©ttttU XfiTK^k^Ji LT NaBH 4N NaBH 3 CN % NaBH(0Me) 3 /«C ^(D^C^b^J^T^ 

&V^S % 0fl*.fi. T/W3-/Hi (^^/— /K A'fc^K DMF. DMAc, & 

Wt. tK, Xte^ib^^riS/Bv^tK £f;£L<«:^*/-/K TRXterttk 

<ami^&/8v^~ tas-e^So R/^«a^iiii^o~5o < c-efct), 0*u<fiio 
~3o^c-c-fc£o Rjsi^wtt, teffl-rsisapk s^ea^^t-«t 
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ii3t 1~24 mm-efr 9 > £r;£L< l~16^T-*>-5 0 

(iv) x*mt$tiz>ik&vo&mmv (ito, iTOS:iSBia5« 

&v> 0 



IMbK&fcttLT-flfcS; (IV) T?^$*LS^4*Sr»3&i-6 0 -«5*; (II) T*^ 
StuSffra-fclH:* 00*. a 4 , a s -v?-0-T-fc^^k°y K 3r a 4 , a s -v?-0-^< 
>^/Hfy K^'^tt, W. Korytnyk ib^xE^-C^S^fe (J. Org. Chem., 32, 
3791-3796, 1967) "C % 0>lx.fif, a 4 , a 6 -(W V :/n fcT ]) 7* > fc° y K^^^{*tK^ 
f>^^-cv>^^fe (fc**5;>\ 49 x 395-401, 1975) T% GflfcfitrjJ V^V—JV 
^/^if^Tt? — JVYS. D. Heyl btfS^TV^^ife (J. Am. Chem. Soc. , 73, 
3430-3439, 1951) "C#-5 C £ &X'$ 5 e 

-^(11) T*^$^^'5^b'a'#l(-*3v^-c % R 4 ^i3{tS7K^S^^Si: tttt, 
#J;ttf x T-tr^vVg. ^^-tVl^, 'O^S, tert-y^^7< y 
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LTtt> M*-t£* T±^/um. ^O'^JJi-m. X« tert-^hdriX 

(D^mm r^^^m. ^^y^^m. ^zs^/^m, tert-^sui?*?- 
vs^^h x^y >sft^b< wc««sttfcu >-k (#)£#, y ^hs*c*vk y 

R^sv^^Lfcifc^g^ Lt-f y^n t'yfyS, -4 yy^v^^m, 

y f;v7t^- /wSXf*^-/ ^fvwTi?* — ^<Sr^-r-5 rt^T*l§ 0 

-jr^c (id ^mtsfrz>4t&®k))^m{m<Di£mz. wx.t£* (id 
<by>\ -mtv>m. mtv>8t. ^itv^m. v^m. #yy^g£, xjs^ 

TK^fb^y^A. Tk^b^^ix^A. 7kg£fb^y*J», ^th^A, 

^s&# y m;^^, j^^y ^g^sst-*- h y ^tK^ 
^y^A, ®tfb^y*^ yy^nthy yy^H-7-h 

y^A x yy^y^A, xfty y ?A#^asjiv^*i,5o 

18 



WO 2005/033123 PCT/JP2004/014768 

(iv) T**$tt*^»t;:#i9E-r<5 1XI*2^±^1S^ 
— JRjS (I) ^£*x5fl^4&££«£^5C£2S^#5 0 #lx. 
fi, ifc^SriSTi?^vi^-e£> 5 T/v^7 y*P7K^lj?{-J:o-ci^T-fc^/Wk 

•7A, h y * a. y ? a. h y * a. h y v * x 

A, 7Kfift^*y^AXtt^ift**^hyi>AJ&^Srfflv>«iias-c#5 0 sis* 
f£f|i!lRBfi#l>2S, #|x.fcf, T^a— /US & S *— A'&^h DMF. 

fe-efc5, Kl&2&^f£, ii^f*-20~150 < C-Cfe«9. ^t<tt 10~30'C-Cfc.5o 
NF^T-fc 9 , L < « 10 #~16 NfP H 1T-$>-5o 

/V (**>>-/K DMF, DMAc, mm. Xft^iX k tf>21-^ 

as/BV^*u L<f2p<*y-/iOU*Ki££ffli^r t#T-#5 0 Sl^ia^tt 
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mm, Sftl«4^tJ:Djl45^ ii^ 1-24 mmx-tb *) , #*b<tel~l6 

30^ Mx.&s T/X'^—JVm. UPS—A'* /V&ifh DMF, DMAc, v?^^ 

j&iB^te, iiS-20~i50'C-cfc!9 % $f^b<fi io~ioo^C-efc£ 0 KJcWMtt* 

ffiffi-rsm^ mm. sim- 5 #~36 n#ra-c*> . 

$?^b< « 10 i6 mmx'bZo 
*&w<Dmi&m~£. — (v) x*mtsnz\?? $ is B6 mm ftxn*:<DM.& 

$ tlT V> 5 ^ 5 4Sftj&* & 5o 

m&m. fa7^i, -mm**?). *y±*m> »*»a»i, xi* 
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l^s, fc£*Lfcf, «ftfife«j©^M*t-»UT 0.001 S*^—fe^b£t±. £?3:L< 
ttO. 005 V h^±T?fe-5o 

mum v ^ e> n s $s£#Jffi &AD4fe (fc t t«gi 0 B B »«j^ if) & v ^ ^ t as-c t % 
r^/sfc, * % */we>% mm. mkt£Z<D£mm&mw. 

t/vn-^, #y \£—iVy* a y K^x #y tf ^;V7;W3- 7*3r* MJy, ^ 
A-^v. afc»|&, «Kb»*&* 77^7^ t^n-^7tr-f 

L-7 7 tfV— D-^^n— * x D-2-T^^^y jtf— D-y*tf— D-.K. 

* % — L-7A/-^ ( D-^/l-^iJ-^ ^ x D-y/H^H—/K D— h 
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— /k #y y ^ i — :xy*y /k -fe/nf^-— ^ x y*y^;a-^— ^ry 

v>mm~m. ^^trnm-m. y^^mm-m. %m&. 

= ^<b^> m\L-t\s^. y>v^m.m, mmm. mtm. 

^ny^y^f^ y-r&-ey^>yA N ^f7yy^ 

ift-r^->!?A, mm^?*l'*J** i//W=r 

^y^ % yyiv^->7i* UiK y>wt*rmis*r* (ink ksi*^!)a 
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hP^!) —7 Is— % /<— x -^n— ^ ^ h 7 U , dl-p< V h 

ffttt-T, ^(C3tl^t-C^/ilf^ 5 6H^t tt, EX. tfp, ft 

i>ott) N (v) xm&tiz4k&mx\tt<Dm.<Dm&n^thh<DMc&&)m 

#»93©fctt*sMfij**&. 0!l;tfc£ (a) (v) -c&£*i5ffc£>4fefc (b) 
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fiM#i±lil^uto. ooooi~2. ofi/N'-tyf-efe!), £<Q& 

*u<fio. ooi~i. oii/^tyhtfc5 0 z.<D&m<D^m&m$i-f 

&it&/&#u wis. &&{£&m. &mm. #£h mfm, mm, puwmm, m 
mmmfth &w.m. *\s—hm, nwrnmrn, mm, x/^^m. to^^y 

a) 3-(2,3,4,6-7 i h7-C^T-fe^-/l'-i3-D-^^=i f^y ^^)- a 4 , a s_,^_ 0 _ T 

a 4 , o^^-O-T-t^^y K^^ttttlft (4.90g % 17. 2 mmol) Kl CHC1 3 (150 
ml)tt&fq NaHC0 3 7K^(lOO 1 I$I8H*# LfcflL 

*lfc&£,@#: (4.0 g), 2,3,4,6-7- h 7 - ^-7t f^- a -D- ^7 / 

/k^n-^ K (9.74 g. 23.7 mmol) £ CH 2 C1 2 (70 ml) U £1^8(4.36 g. 

15.8 mmol)SrAD^. % ^^#HMS.T^5g^T> -|fe&#Lfc 0 S^^^T^JE 
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^/w=i:2 ©»^»iK-e*ai) -effiffiu-refeHflc^lE-fl:^ (7. 17 g .itx^78%) 

m& ■ 89-93^ 

JtlfeJfeft Ca] D =-20° (c=0.2, CHC1 3 ) 

»H-NMR (CDCI3) 6 ppm ; 2.03(3H, s), 2. 04 (3H, s), 2.07(3H, s), 2.08(3H, s), 
2.09(3H, s), 2. 14 (3H, s), 2. 55 (3H, s), 3. 5-3. 6 (1H, m) , 4. 0-4. 2 (2H, m) , 4.83(1 
H,d), 5. l-5.4(7H,m), 8.38(1H, s) 
b) fc° y K3r 3- j3 -D-^Va •> K 

Ml -a <D\t&tfo (7.10 g, 12.2 mmoD^r.* >^(40 ml) £:7k (20 ml) l£ 

*tf U *i&«#T. JicIMfc* y ?A(3.38 g> 51.8mmol)*JDiL, feM£i£tc&, 

u^h?? J* (SP850 ; 100 ml, 7K^b20% * ? / — /W7K*tft"e*W) "C*t» U 
7£„ »bn/tHfr«T*(200«l)fc*«¥U Stt^ (50% ttfls 150 mg) ^SAL, 
60°CT* 30 #fS. brt 0 ^&&&*BiJ«U 7k&*JE«* U / —A'-* (10 : 
U 88 ml) fahn&&-rZ>Z.biZL&*), SfettftO^iaflS^* (3. 14 g, Jfc* 78%) 

Saccharomyces cerevisiae ^ <fc o T^nT^i? & 0 - ^/W=J S/^— £ 

Bkjft ; 211-212TC 

ifc^ft* [ a ]„= -6. 0° (c=l. 0, H 2 0) „ 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H, s), 3. 0-3. 7 (6H, m) , 4. 3-5. 2 (10H, m) , 

5.59(1H, d,J = 4.8 Hz), 8. 25 (1H, s) 

09 2 : t°y K^r^-/W 3-3-D-^3^K©aK6 

a) 3-(2, 3, 4, 6-r h 7"0-7tf yl/^-D-^/Pn t°7 / ^)-^ D K^rlf-A' ^E- 
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§.m^mm.Tx*t°v y^-^^j^-^-jvt^^—jvmbm. (n. o g> 47.5 

mmol) & CH 2 C1 2 (100 ml) i^Uffl U ykfitT, h ]) xf;i/j ^ ^(6. 63 ml, 47. 5 mmol) 
SrAlI*.* 2,3, 4, 6-^ b7-0-7tf;^ a -D-^/V3lf7y^D 

-^-f K(23.4g % 57.0 mmol) SrAP^fco S/£SS§£j&3tel&, ^ift*(13. lg . 47.5 
mmol) ^P^L, ^fif 18 B#WH*#LfcSK 35^T' 24 B#|^&#£^ttfCo £0&f&& 
MJ±^SIt&, ^t£r#^i>^ n-^ hV?A> (vy ; 600 n-Hexane: 

ftife3i^/v=l:2 t^lUt, (20.8 g. 84%) 5: 

'H-NMR (CDCI3) 5 ppm; 1. 2-1. 4 (3H, m) , 2. 0-2. 1 (12H, m) , 2. 45 (1. 7H, s) , 

2. 54(1. 3H,s), 3. 5-4.3(5H,m), 4. 9-5. 6 (6H, m) , 6. 24(0. 5H, d, J=l. 8Hz), 
6.42(0.5H,d, J=1.7Hz), 8. 16(0.5H, s), 8. 30(0. 5H, s) 

b) 3- (2, 3, 4, 6-T h ^-0-T1?^vV- 0 -D-i/Vua / ->/!✓) -tf y K=¥"^—/^ 
0i|2-a )<Dik&m (20.0 g, 38.1 mmol) {^tK(200 ml)&tJ*lN Jfegg? (38 ml) & 

ad x:, 3t«iT, so ufc. 5Lj&m&&ffi.a-e#}m&. g&?naw7k(2oomi) 

ZMz.. mk^fr (300ml)-Cttffibfc o ag7kMgS0 4 S£*&, 3£ffi«*lS^ 
Tj^A^n-^h^^A (->!; ^y/W ; 600 g % CHCl 3 :MeOH (t 4 ^/—^) =50:1(7) 

'H-NMR (CDC1 3 ) 6 ppm; 2. 0-2. l(12H,m), 2. 45(1. 8H, s), 2. 54(1. 2H, s), 

3. 6-4. 3(4H,m), 4. 9-5. 5 (6H, m) , 6. 6-6. 7 (1H, m) , 8. 19(0. 6H, s ), 8. 29(0.4H, s) 

c) fc° V A- 3- 0 -D-£OV = > K 

m2-h)(Di^m (2.0 g, 4.02 mmol) £Me0H(25 ml) £ 7k (3 ml) t£ig8? U tK 
JfrUWF, TK^b^y^^ (262 mg, 4. 02 mmol) &7k(2 ml) l£^fl?Lfct><D£;!jp 
X., ^a-ClNPlWJt^bfc, TLC T*^(D?^^5fe^, SJfci&iS: lN^-e^fd 
U ^JE^^t^, ^2££r#7A^ n-^ A (SP850 ; 100 mU TKd* 30% MeOH 

#£;ft?c@tt:£7k(200ml){;i^fl?U St£^ (50%iSf$:. 150mg)&&AU 60^ 
t?30^IW«#L*:. fiHt|ft«r69m, 3tt&tti!g<fe*U &£fc£7g»5fc©£3E 
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it&<fo(l. 16g % 88%)&#fc 0 
M& ' 130~140t: 

C a ] D = -38. 4° (c=l. 0, H 2 0) 
'H-NMR (DMS0-d 6 ) 5 ppm ; 2. 42 (3H, s), 3. 0-3. 5 (5H, m) , 3. 6-3. 8 (1H, m) , 
4. 6-5. 5(7H,m), 6. 5-6. 6(1H, m) , 6. 84 (0. 4H, d, J=6. 6Hz) , 6. 98 (0. 6H, d, J=7. 0Hz) , 
8. 05(0. 6H, s), 8. 20(0. 4H, s) 

3 : t° y K^rif 5 > 3- 0 > K <D$m 

a) 3-(2,3,4,6-r h7-0-7tf^-^-D-^3 \£=7 / */)V)-\? ]) p^y—fl, 

^j2-b)<D^-a-^(6.0g % 12. lmmol)?T7K(200ml)(c:®l^b^^ h V ? J* (1.29 
g „ 15.7 mmol) tMitH Ko ^i/;UT^=^ A (l. 26 g N 18.2 mmol) SrTJDx:, 
i!3fiT> 30^ffim^Lfc o M*-ei&*PflU g^^^/K300ml)-ettttJb. &7R 
MgS0 4 f£MK *tfc«r«JBEfNsU nm\^J^;u^^^Mx^ ffiffibfcgfl: 
l:5IRU ^^-eftiMK ^ffiSfcj&U ^15^^(5.49 g, 89%) 

l H~MR (CDC1 3 ) 5 ppm; 2. 03 (3H, s) , 2. 03 (3H, s) , 2. 05 (3H, s) , 2. 19 (3H, s) , 

2. 56 (3H, s) , 3. 5-3. 7 (1H, m) , 4. 0-4. 2 (2H, m) , 4. 61 (2H, brs) , 4. 80 (1H, d, J=7. 9Hz) , 
5.0(lH,brs), 5. l-5.5(3H,m), 8.40(1H, s), 8.57(lH,s), 10.9(lH,brs) 

b) 3-(2, 3, 4, 6-7" h fi -D-^OWsr 1^7 ^ ->/V)-tf y K*1f ^ ^ 

0!I 3-a) (Dit&m (2. 28 g N 4. 41 mmol) Srftlft (60 ml) IZfeM L, 5% Pd-C (AD N 50%wet, 

i. 2 g ) <D&&T.mt&x- 1 &mmm7km4t\,tc 0 mm&zM&.mm*wim®£:\.. 

7 u^r h J*(is!) % tr/lo ; 50 CHCl 3 :MeOH:AcOH (§t^) 

=10:1:0.01 -e^m)T-ffii5tb, mm^m u.97 g . 90%)&#fc o 

'H-NMR (CDCI3) 5 PPm; 2. 01 (3H, s) , 2. 05 (6H, s) , 2. 16 (3H, s) , 2. 53 (3H, s) , 

3. 5-5. 4 (14H, m) , 8. 32 (1H, s) 

c) fc° V K^rlf- ^ ^ 3- $ -D-^n>> K 

#J 3-b)tfMt-g^(1.90 g , 3.81 mmol) A- (25 ml)£7k(3 ml) iZ^M 
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U TK^mWT, TkWUt* V ?A(498 mg, 7.62mmol)£*(4ml)K^#PL;fct>tf> 
&MtL. ifiTl^jSJlLfc, JBjCM<Z>M^£*4I§^L 6N J£g£-C«f?nU MEEiSk 
iftgU &;m&7k(50 ml)t^ft?U IN frmt-i- h V ^AT'pH 10 <?: U 
n^YfyJ* (SP850 ; 100 ml. 7M>£> 30% MeOH TK^T'^ttl) T'iltMb^ # 
^nfc@{£<i:7K(200 ml)t^fl?U ?£14^(50% 250 mg) £#Dx., 60^^30 

#ra»«*Lfc. m&m*z%m. u efeM^mm^iE^ 

4^(189 mg. 18%) Sr^fco 
Ikj& : 205—212'C 

VcMftm [ a ] D = -6. 1° (c=l. 0. H 2 0) . 

'H-NMR (DMSO-dg) 5 ppm ; 2.49(3H, s), 3. 0-3. 5 (10H, m) , 3. 6-3. 8 (2H, m) , 
4.02(1H, d, J=12.0Hz), 4. 3-4. 7 (3H, m) , 5. 0-5. 1 (2H, m) , 8. 15 (1H, s) 

a) 3- (2, 3, 4, 6-T h 7 -O-T* ^Vl"" 0 -D-# 9 * htf7/ v'/l") - a 4 , a 5 -^-0-T 

a 4 , a 5 -^-0-7-fef;Hfy K^i/^Mt (7. 82 g. 27.0 mmol) CHC1 3 
(300 ml) tmu NaHC0 3 (200 ml) 5r*Dx., ^M"? 1 B#P^gH$ \,fcM, mWi 

mtbtltc&&.mi£(U.4: g> 27.0mmol)£ 2, 3, 4, 6-^ h 7-0-Tir^/V- £ -D-#^ 
^ h fc°^ y *s/V7<a * K* CH 2 C1 Z (60 ml) t£*gft? U £*R&(6. 70 g, 24. 3 mmol) 

Sr£giJ8L »jfc«r«ffie*U h^A(^!J #y/u;700 g> 

Hexane:g^^^^/W=l:3 ^>«S^^|«t?^{±l) T**»M L % SfeHft:©*IB^«I 
(8.23 g N 58%) 

'H-NMR (CDCI3) 5 ppm ; 1. 97(3H,s), 2.02(3H, s), 2.09(3H, s), 2. 10 (3H, s), 
2. 15(3H,s), 2.22(3H, s), 2.56(3H,s), 3. 7-3. 9 (1H, m) , 4. 0-4. 2 (2H, m) , 
4. 79(lH,d, J=8. 1Hz), 5. 0-5. 6 (7H, m) , 8. 39 (1H, s) 

b) b°D K^*»- 3-/3-D-#7^ hv"K 
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W 4-a) (Dik&m (8. 20 g x 14. lmmol) ? / — /U(80 ml) tK^T, 
*K-fb*y £A(5. 99 g % 91.8 mmol)£r7K(20 ml) {il^fl? Lfc t> ^^r*Dx. x ^^"C 
30 #IW»#Ufco W»0?Billc*«|B», 6N Mfc-C*MbU «JBE««|^, 2§tt& 
^7A^B-7F/7^ (SP850 ; 100 ml, 7Ka> b 15% MeOH ft) 
Ufco #<b*Wc:Bft:&7k(400 mDM^flfU «tt^(50% fiflc, 500 mg)Sr^Dx:. 

6o , cc3o^iB»#uyto i&tt&SrSSUSL 7kSr»JBE«*u a^^^^y-^- 

7K(2:l) (150ml)^e>l?^S-r5w U *lfe«-*tlS*©*|B^<»(3. 67g . 

79%) £#fc 0 
itt£ : 215 € C£*J: 

itmjtm [a] D = +4.5° (c=1.0. H 2 0) 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H, s), 3. 2-3. 7 (6H, m) , 4. 4-4. 9 (9H, m) , 
5.20(1H, t), 5.45(1H, d, J=5.0Hz), 8. 25 (1H, s) 

#15 :N-(4-fc°U K^Crt^^U-^O-L-fe ]) >- 3- 0 -\)->f)Vzi y K<£>!gt3t 

L-*V> (1.06 g % 10.1 mmol) & Me0H(50 ml) U 50%7k^ffc# y 

?A(1. 12mlU0mmol)^P^«f U7cio J E:-^J2-b)<7)'fb^^(5. Og .10. lmmol) 
MX.. mffi.X*30ftmm:&l'tc^ 5% Pd-C(AD, 50%wet. 5. Og) £>#&T. MM. 
X 16«pWgStt7K*^Ufc. *fWU*:JKSSr Ac0H(1.2 ml) ^tK(10 ml) «r*Dx.»» 

(Chromatorex ODS-1020T;250 g> tK^W) bfc» #e>n/c@#&7k (100 ml) 

»!1*#U ?5tt^(50% B00mg)S:*n^ 60^^ 30 bfe 0 

5S'J^, &JK*r*ftM6BL*:« W^tUfcefeHfr* 90% (100 ml)-e 

U &&M&<Dmmk&m (2. 38 g, 56. 9%) £r#7c:„ 
jgfcjft : 165~175 e C 

JfcJfeftfi Ca] D = +8.8° (c=1.0 x H 2 0h 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H, s), 3. 0-3. 7 (14H, m), 4. 0-4. 2 (2H, m) , 
4. 56(2H, s), 4.68(1H, d, J=7. 5Hz),5. l(3H,brs), 8. 21 (1H, s) 0 

me ■ t°y v^-i/is 3,4'-s«y^thy!7A <omm. 
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a 4 , a B -S?-0-T-fc?VHf9 K=*i/^±&&i&(33.3 g, 131 mmol) £ tf y 
> (350 ml) f£*|$? 7K^T-C^-^v^^b y > (61. 3 ml, 657 mmol) <D\?V (150 
ml)*** 1.5 BSTO^tTjffiTbfc, l BfFflm#£igtttfc^ 40°Cfc:#M!&U 15 
B#f«#bfc„ KJS$c£ME2gflgU ^{CtK^T, (100 ml) 

S.TJ?7K(400 ml)£*0x. 1.5 if£&g&#Lfc„ 28%T V^-TTk^AD*., pH & 

7.0 £bfc^, M^7^P7h^7A (^»)^y^ 250g. 

CHCl 3 :MeOH=10: 1-^5:1 ^^j&Tigffi) ^lt§g U ^|S>fb^ (25. 6 g, 59%) & 

^-NMR (DMS0-d 6 ) 5 ppm ; 1. 98 (3H, s) , 2. 05 (3H, s) , 2. 49 (3H, s) , 5. 14 (2H, s) , 
5. 31(2H,s), 6.9-7. 3 (lH,m), 8.22(1H, s) 

b) Y**Sl/ 3,4'-^^^ 

6-3)^^^^(25.6 g, 76.8 mmol) $ J — /Wl50 ml)t7K(100 ml) 
tKtK^Tx TK^b^hy *A(6.34 g^ 154 mmoD^TK (100 ml) "C^b 

mmmm^k. mm^^y^^^-^h^^^^yv^^^ 250 g , cHci 3 :MeOH= 5:1 
^4:1^2:1 <Dm&mmx*mm)x*mm^tz 0 ^*u&7k(254 min^ai, <<*y& 

&ffim (D0WEX50WX8, 15g) SrgAL pH3. 2 t bfc^, ^^A^n-^h^A 
(SP207 ; 800ml, 7fcT?^ttl) X*W§k bfc 0 g 6*)^ 7 ^ 3 >*WL&Wfc'&, 7K(300 
ml){^$?U «tt^(50% 1.5g)^AU 50 < C-C30;9f^#b*: o 

^^^5i§m> s^ss^u &&mj£MB*<Dmmit&® ao.4 g , 58%) &#/c 0 

'H-NMR (DMS0-d 8 ) 5 ppm ; 2.44(3H, s), 3. 89 (2H, brs) , 4. 50(2H, s), 
5. 22 (2H, d, J=11.7Hz), 8. 12 (1H, s) 

c) tf y K3^>- 3,4'-s^y ^k^- h y *a 

09 6-b) (Dit&m (10. 4 g, 45 mmol) (80 ml) dSgfl? b IN 7^m<t~t h V *7 

J*&1WX.X pH 10 t U *7^^nvh^7A (SP207 ; 800 ml, 7KT?^ffl) 
&bfc„ S^77^^3 EH£^(50% S#\ 1 g)^SAU 50X:-C 30 
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-tvK300 mDSrJn*., *rfflbfcl§&«:3EtU #JEET*Ei*U 

(9.63 g, 85%)5r^fc 0 
gt,£ : 190~200°C 

'H-NMR (DMS0-d 6 ) 6 ppm I 2. 28 (3H, s) , 4. 37 (2H, d, J=3. 5Hz) , 5. 07 (2H, d, J=5. 9Hz) , 

5.22(1H, brs), 7.89(1H, s) 

#17 : t°y K^v'V 3,4'-mikV 

•m 6-b)<Dit&V9 (20.0 86.5 mmol) (500 ml) LSMfc^ f •> 

A(1.6 g)^X.T pH 7.5 £ U *.7A^avfy7A (SP207 ; 1, 000 ml x 7K 
-etgffl) TfJBMttLfc. IW77^V 3 ?Stt^(50% S^lg)?rSAU 

5ot:-e3o^ra^#urt„ 7 ^:/^>-5i@^> M/Eltsu r-feb^(40 mi)?r*n 
WfflLfcjfcfcar^Btu EtJBET$£*iU SfeSfS^^ia^ft (12. 2 g , 58%) 

Sfe^C : 230<C£1± 

'H-NMR (D 2 0) 5 ppm ; 2. 42 (3H, s) , 4. 60 (2H, s) , 4. 83 (1H, s) , 5. 38 (2H, d, J=12. 3Hz) , 
8. 02 (1H, s) 

#18: i^y 3-y vsfen-*- h y *A<a§gi£ 

W 6-a)©-fk-fr4fc(1.0 g. 3.0 mmoDSr^ */-/KlO ml) UL»#£L TkTK^Tx 
^7K^^ h !) ? 3, (0.50 g. e.OmmoD^T^dOmDT^^britj^^P^, 
T? 24 mmmW bfeo 2Nifiift-T?fldU «JEE«3ffi«. SHiSr* 7 A * o h 

(:X y 30 g, CHCl 3 :Me0H= 4: 1^2: 1 ©»«£*H6T?»ffl) t««Lfc. S 1$ 

77^v^3^ra«t, ^S^7K(10ml)iC^b, igtfBtf^A^cr-^ 

(Chromatorex 0DS-1020T ; 30g, tK^W) "C*it§!i Lfc„ g^^^^^a^^r 
30ml ^T'^ffi^^l^. ft&m(50% Sflc. 1 g) U 50^-? 30 #|BHft# bfc. 

^^y^^^mw:. aos&j&u &&mmm®3i(Dmmk'&Vd (o.299 g , 34%)& 

: 137- 140*0 
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'H-NMR (DMS0-d 6 ) 8 ppm ; 2. 39 (3H, s) , 4. 49 (2H, d, J=6. 6Hz) , 4. 61 (2H, d, J=4. 2Hz) , 
5. 14 (1H, t), 5.93(lH,t), 8. 17 (1H, s) 

m l-b)<D4k<&M (2.0 6.0 mmol) (150 ml)te»#U IN ig^(6.0 ml) 

^tK(io mi)^js«ET»»u. #tmm(5x;)x*5 nm&mvfco &mvtcm&*?> 

ifiU ttEtfcftU efe*SS<0*IB*fr&«& (1.84 g% JR*83%) &#fc„ 
ttmytBt [o] D = +1.7° (c=1.0 % H 2 0h |ftj6:l66~170 , C 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2. 73 (3H, s), 3. 3-3. 4 (1H, m) , 3. 5-3. 7 (2H, m) , 
3. 7-3.9(3H,m), 4. 7-5. 0(12H, m), 8.47(1H, s) 
Ml 0 : try K3rv^ 3-a-D-*Vv=i <> K©IB6 

a) 3- (3, 4, 6 - hV - 0 - TirfvW - a - D - t°7 / V/W) - a \ a 5 - v> - 
0-T-fe^/Wfc°y K 

a 4 , a 5 -^-0-7tf;H^!)K*^IfJ£ (0. 67 2. 34 mmol) 
CHC1 3 (10 ml) t&fP NaHC0 3 7K^(10 ml) £r2JD;t, Ml? 1 H#IH!!t#LfcgL 
®Srl&fP^m7KT-?5fc^Lfe 0 MgS0 4 Lfc, 

#<bnfce#.@^ (0. 59 g) t 3,4,6- Mi -0- TtJ-JV- 0 -D - ^3 k c 7 
/>>/U^n^-f K (0.50 g x 1.54 mmol) £r ^^^(10 mDl^flfU ^I/dra 
7->-^4A(0.50 g)^*.. gUf#ffl^T, lOO^-C 2 B#P^ ^L/c„ S 
l£»tS:»JEE««l«, »*7Ai?P-7h^ 7 i 0>y#y^;50 g, n-^^ri^ 

3-(3, 4, 6- h y - 0 - Tir^A- - 0 - D - ^a tf 7 J - a \ a 5 - ^ - 0 - 

Tir^A-t'y K^v^ (0.38g, 4X^5 46%, a : /3 =0. 3 : 0. 7) <§r#fc 0 

'H-NMR (CDCI3) 5 ppm ; 2. 0-2. 2(15H. m), 2. 59 (2. 3H, s) , 2. 67 (0. 7H, s) , 
3. 4-4. 8 (6H, m) , 5. 0-5. 6 (6H, m) , 8. 35(0. 2H, s), 8. 38(0.8H, s) 

b) t°y K3rv^ 3 - a - D - ^ai/ K 

W 10-a) <7Xfc£-!g3 (0.37 g, 0.69 mmol) £• * ? J — >V (4 ml) (2 ml) \ZM 
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fl?U *i&*#T* 7km<£*V *A(o.34 g, 5.15 mmol)S:JD^. % mmZ^tc^ 

mux i mmmwx^tio in^-c^^pl. wu£mm'&. mm** (14 mi) 
k»*u mmm-r h j*i&ffiWi a. 6 mi) t a-tr t? ^Diy 

*^H*Stt*L KftJtSs 4mg x 147 U) 37°Ce 14 B#Ph1. -f^dr^ 

^- h tfco RJSJfc«r*JE**II8K #^A^n^h^A (Chromatorex 
ODS-1020T;10 g, 7kX~mm) "OJflMttLfc. # k ftfcHttfc* (10 ml) U 
^14^ (50% ffift:, io mg) Sr&AU 60°C-e30#f^ «^brt» iSH4£*£*BU 
7k£«JBE«*U &&&&&3i<D3kn<£&m (54 mg, 24%) r 

oX*P7K5>^$ tL-r, a - ^/V=i — if (ny^attH, Saccharomyces 
cerevisiae *5fe) ^ «fc oT^^DTK^^Ht 0 P K^-f^iSAI bfc C b b , 

i£M%:l& [o] D = +141,8° (0=1.0. H 2 0K MM I 201~202°C 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2. 49 (3H, s) , 3. 1-3. 5 (3H, m) , 3. 5-3. 7 (2H, m) , 
3.8-3. 9 (lH,m), 4. 5-4. 8 (5H, m) , 4. 9-5. 1 (3H, m) , 5. 1-5. 3 (2H, m) , 

5. 45 (1H, d, J=5. 3Hz) , 8. 16 (1H, s) 

ttRftl 1 (t'y K*<» 3-0 -D- ^ =i v- R<D3fegc^£fe) 

tfy K^rv'V 3-j3-D-^=iy Ka)0.5% (w/v) (pH 6. 7) 0. 3 ml £ 1 ml 

g^7^7y/;HcltAL, D65m3fe^>-^ (*2f) «: 14 B IRk JBUHLfc, Mtt 
litiltfTt\ JMtel3,000Lx £ Lfc, JfcltffiK 1 BI&, fl&lt 7 B RS4t 
14 B^tf> If HPLC T?##f U try K=¥i/^ 3-^-D-^a-> K^SSrSfl 

^ufco i^is^om^fy k^tv'v ( P H6.7 \zo\,*xmisk<D9nm&ft\,\ 

Inertsil 0DS-3 (5jLtm, <*> 4.6X150 mm, GL Science Inc.) 

T ± h =■ b V :0. l%(v/v) (• U 5mM sodium 

1-hexanesulfonate = 1:9 
$t2S 0. 5 ml / min 
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tfctiJ UV 280 nm 

««*0!I2 (Ify K^r^^ 3-^-D-^/U=»^K©f»5fc3ett) 

fc°y K^rv^ 3-j3-D-^3«>K<O0.5» (w/v) tK^^ (pH6. 7) 0. 3ml & lml 

^://u«r HPLC T*##r (^«f*#tt«»0ij 1 &PI«I) U t°y K3->v 3-/3-D- 
^ K^*«r«3fe bfc„ I^S^^gfetfy K^v-i/ (pH6.7 ^pg) tov^ 

a&m&fg 2it^to sot. 90 0 m<Dtom.-vm.m\? y K^-s^aMa 20%^^ 
50^, 90 e^o*nm-e^t°y K^*»**at^fefc»fei-*©tc*ru, 

m 

fc°y K=¥v^ 3-/5-D-^/V'3'> VMM&.K°V K^MJ— ^ 3-/3-D-^=^h\ 
t°y K^^^^ 3-^-D-^/V-nV h\ t*y 3-/3-D-^^^ h K&tfl&fc 

»f y K*^^-t*L^tb© 0. 5% (w/v) 7R?g}& (pH6. 3-7. 2 HC1 Xfi NaOH -Qffl 
m) 0.3ml<Srlml^7y7^T^^KCl^tAb, f*®&0»J 1 £ fflffifDjtMfftlliXf HPLC 
3fe*«r*5i*o/t. 3 HUc^i-, &&fc°y 1 0t?«tA/if^ 

*$tt*©^U t°y K*^:/ fc° y K^ri^^ 3- 

0 -D-^/Wn ~> h\ fc° y > ^ 3- j3 -D-# 9 * h Ktt 14 0 7 b ~t 

t>^#*s*e>*i/i". 7fe^^4^t&S^^RI±b-CV^5wi:^^^ 0 / Co K^-y- 
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try K^r^^TK^^^^t^J; 9, %kM&fcm&-r%<DizMi^ fc°y K*v^ 

S-jS-D-^/W^ > KJfiSfcSSL try K^rf— S-ZJ-D-^a^K, fy K^i^-^^ 
3- /3 -D-^ )V =i v" K % fc° V his h*<D&7kmm*m&^ti:fr 

f*WJ 4 (t°y K d f-v'>' 3-3 -D-^ 3 K^^S-T^^S 3 i£mmft(Df&$:7£ 

t° y k i/ > 3- /3 -D- ^ a KttfltifL tr y k /i* 3-/3 -d- 3->k, 

^!) 3-/3 -D-^3i/ h\ fc° y 3- J3 -D-tf=7 ? bis b\ MM 

e°y k^-»\ t°y Kdr-^-/u^ss.u«fc:'y >«sfe*a-ttb-ett© 0. 5% 

(w/v) 7K^^ (pH6. 3-7. 2 HC1 Xte NaOH "CUSE) 0. 3 ml ^rl ml ^^f^^T^^ 
/W^AU f«#|2 PI«SlZl« 50 , C*P«a».tf HPLC^«f*fTofc. M^l4i 
(C^i- 0 50^, 90 BMoAPta-CJftBfttf y K^V^IQ 15%, k°y K*"9— yHftH 
tt^S 55%, try K^t^IW 85%^^-re<Z>^*f U t°y K^riX^ 3- 
/l-D-^a^KJfiLBWft.try ^ 3-M)-^V3^K,tf!J K^rih^^ 3- 

sot, 90 BiwwAnffl^fifetry k*-»\ try K*t-^iWtt[, t*y K 

^■^^^^7K^^^,}c*#.-rS<7)(C^b, b°y K=*v-^ 3-j3-D-^W = 
VK*MMiL t°y K=¥if— 3-^-D-^3^K, fc e y 3-/3-D-^/P 
a > h\ bT y K^r > >- 3- j3 -D-# 9 * h H > K <D&7kmm b o fc, 

(N-(4-t°y K^WfU»-L-t!)y 3-|5-D-^3v'K©3fe$!Ht) 

n- (4- 1° y k * v a- p< ^ w -L-fe y ^ 3- /3 -D- i^/w 3 twai* t° y K * 

^^•ett-eH^ 0. 5% (w/v) 7k*g?£(pH HC1 Xfi NaOH -Cli^) 0. 3 ml £r 1 ml ^ 

N-(4-t 0 y K**^ f-\sls)-L-± y V 3-/3 is Ktt 14 B ^HBIt 
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—-r h y ^j^(D%^%m 
t?y 3,4'-^y ^ih- h y ^^st^fy 

y^AO.5% (w/v) 7k*gfj£(pH6.5-6. 8 ^P^) 0. 3 ml £ 1 ml ^ T 

3,4'-m^y ^mh-f y ^.ms 14 Bm^^ym&^x^ftM&z-bti?, 

9. 8*Jtfefci*fe"rS<0K:*tU t°y K*$^ 3,4'-^y >mi- h V *-M<ig 

Mu'f') 3-y h y ^A7K^fi^feb^^ofc 0 

1*8*007 (t«y K^v^V 3,4'-m^y Vfife-^*^* A 
fc° y K^riXV 3, 4' y ^mrr#* 9 s*r±> 0. 5%(w/v)tK^ (pH6. 5-6. 8 \Z. 

mm 0.3 mi^i mi ^7^7yy;mifAL, nmmi tmm\z.7 

«*0S 8 (tfy K^v^y 3-a -D-iJOl- 3 KTK^^^^^^tt) 

f y K=*f > 3-a -V-tf/V =r is K 0. 5% (w/v) (pH6. 5-6. 8 Mf5^) 0. 3 ml 

& 1 ml ^7^7y//HcifAL, f*^0iJl tl^tlCl B iW<aftPJt&tf HPLC 

&9tW9 (t?y k^^v 3«thy ?j»m&m<Dyt$;7£&) 

t°y K*">1' 3-^^-7" h y ? ASr^jSifc (The Journal of Biological Chemistry, 
262, pp. 2642-2644, 1987) iZ.$£oX&f&\^tc 0 K^i/V !>A 

0. 5%(w/v)7Mgf£(pH6. 5-6.8 »£fflft)0. 3 ml & 1 ml 7 * T ^TVW^itA b, 
f*i£0>Jl £IWI«K:i 4 BRI©3tRait2ltf HPLC^*«rfT3teofe.3jSmSr^9HH:^ 

i-. 

»Ji o (bt°y K^v^ 3,4'-i^yy^thy 7A«^ft) 
t°y k^v'^ 3, 4* y >-®^ h y * A&tfj£g£t?y k*v>' 0.5% (w/v) 
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7k*gj£(pH6.5-6.8 |^i)0.3 ml £• 1 ml ^^^T^^HultAL, ftSfcftl 2 
£P3#{c:. 5(FClntBLRXfi HPLC £ff ofc 0 ^£311 0|g{C^i- o 50t, 90 

3,4'-^^ Vlfe^h y *Att»S£A/i?a*?Lfca»ofc: 0 *fc, 50^ 90 Bffl<D 

muxmm^v h'*is>*mmsn&iz-m&-rz><Diznv^ t?y 3,4'- 

1 1 (CI— >3 ^) 

•fe^^KBB^#J 0.1 gx l,3-^fi/y^!)3-;P 2.5 g, ^ak'i/y^Da 
— isg^f/w^^y o.oi g * 80X>KXtoffi.LMW\zti:2>?i-<*&W\siz o 

35^£-e}$£PfL t»^U**Sb ^^B6» (fc°y 5^ 3-0-0-^ 
= v-h\ fy 3-/3-0-^3 5/ K«Sifttt[ % Xttt'y K^5^>- 3,4'-^ 

y^^-hy ?a ; tiT> «*«i i-i 6{£*5vn-c ^>-b 6wmm t 
v^5^'a•{-f*-hl^3oov^-rtb^^^K5^^*-r?)) o. i g x«t°y 3- 

«SH-hy*A 0.1 gov^tt^t.y/wtf h— /u*##«f l.ogXtfttKzk 90 

ml ^n^T^i-5*-Ca^Ua0%^3i^7K^^TpH6.4 t U*<0fL 
ifitSSbMCT 100 ml V£ L/c 0 r (Dmmmia-£t£%Ll$&m#> btl 

&3&>ofc 0 MiSlLfco— ^^r^f^^JS^6ml Atb, D 6 5 ^l^xm 
mmtVXO, 6^18^ RTf 30 ^ lux • hr b tf * ^ 6 ^U|#<E> 

£*3rfrV\ gija£ % 5or{e:{!p:#b, 0, 14 0. 2 *iJ«K:*«fcm irfES 

(Z> HPLC K> tf^ flt##:0>j£*«:*To fc„ 

j^mtoM&zk&mi i@ioft. ^t°y k^^hm* 3 b^> is ^ 

Iux-hr-e42%a#£ft9. 5 0 O 30 ^ lux • hr klC 30%£§#t & 9 15 £ 
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ftlifcftl 1 2 ) 

^-TvHBMH-Ky *a 2o.og.7^y/i-^^^/i.r$y^-<^^> i 0 .o g , 

■v^mmmv^? s -jut * k 4.0 g% ^nf^u 3 ^ 2 .o g> 

6fMg# 0. 1 g x A»?t*t*m^f* 0.01 g £ifit§Sl7R 40 ml teflR*. 
X 70lCH:lD»b»»Ufc. 35"CKT*-e»asp* % 10%*;c^lMc«H*fcT p H6. 8 

fcU MSSbfcfcT loomi fcWL^y^afc. rowwfctcrttfc 

fc*tft*ofc. Mltfc^t^-tt^XjRK6«l^ D65f 
Sfc^r/fcTl&JBfti: LXO, 6^ 18^, RTf 30 35" lux • hr <D3fe(ClSbe^ ^ 
>B6«*flc©3fe*«rffV\ 50TCtCifc#U 0 0, 14 0. 1-jrJK 2*-^ 

Ktf* £< 6a^©^*Sr±fBHJ£Ml 1 £ HPLC &fc «fc «9fTofc 0 

lux • hr T 60%a# £ & t> , 5 0 <D 30 lux • hr T*« 58%»#U: * X^ 
Ml 3 (@|£) 

*fvmm***<3-lfKl' 5mg, L-7^7^»*y»?A 0. 4 g, **g£ 5 
m gx 5 mg, ft?® 5 mg. 7 *>&&$gM ^vl' 10 mg x ?u*zf? 

/-/M.lg,^^B6 *fic 0. 1 g £fc!c0 Lfc««7k 70 ml fcT»# Ufc c 
«*Lfe«f«7KfcT 100ml imtlltLfc, -©WfiHfcfcWtifcK** 

T^IIirLTO, 6;5\ 18^TJ? X 30^1ux-hr tf>3fc{C8§ L tf * 5: ^B 6f§^ 
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lux • hr "C 68%m?b 9 > 5 B <D 30 J5 lux • hr ft* Wm&\Z.^XftM£foZ> 

i 4 aim*) 

:/K**i 4. 6g. TXst/lsT— A 0.01 g.^>-^ 0. lg.^b^h y 0.02 
g, fait* V 0.02 g, VLtevir^i/V* 0.01 g, Utt**^?* 0.04 g, 
\f* %>B6ffim& 0.01 g, L-T^/^^^th!/!)^ 0.07 g x L-^7W* ^ 
^■7" N y !>A 0.02 g> L-T^^r = ^ 0.02 g N 0.1 g SrfittSbk 70 ml \Z 

jRfc£aMR*k*i#a»ofc. m$k\^1t.W&fc*# ! 7*mz. 6 ml A*L, D6 5l£ft 
^^TiM^i: LtO, 6^. 18 ^SX* 30 ITJ lux • hr OftKlfli L If * ^ >-B 
6^S#^3£*£JblEllJfe0iIl 1 t^^HPLCife^ J: ^^to^o 

v^ym^^mM^i 6@i^t 0 itt°y K^v-^^^tt 3 bo is ^ 

lux • hr -C 68%a# £ fc «9 , 5 0 <D 30 ^ lux • hr 56%a#f- 1£ XftM ZftZ 

01 1 5 (Ky^7- K) 
'h*» 10gt^>yB6^I#: 0.1 g «rJUD^.-C*&-^»'&Ufc. £ bK. 

f-^^ 40.0 g, ^:s:^^> o ^ 3o.o g. ^k*» 5.o g, ?=.^m o.ooi gx m. 

it-rhv V a i.o gx «iEiMPi o.oi gx fikiftft o.oi gx y/wtr^gg 0.3 gx 

=i-ji> 5.0 g&]mtto^xm-izm&i-z 0 zti\zmm**i)nz.x 100 

6^. 18 30 lux • hr tf>3fc^8§ L if * ^ >-B 6 BN|tft:<0jgjfc«r± 

^^^^t^j^m^^l 7l2(C^i- 0 Jg^t°y K^V^iSRgft 3 B© 18 J 
lux • hr X 90%mWt * 5 B (£> 30 7f lux • hr "Ctt 85%mW\Z%.XftM£tlZ> 

39 



WO 2005/033123 



PCT/JP2004/014768 



M 1 6 (IB^^fcfSlfc) 

emmw-^^ h^>-m^^>^^m^±mmmmi i t^ic hplc m\z 
v^tnox:, 75%m^r. i * m <D&mzm^x 8i%mm^j:^ 

b ioomi izmmis. fc&Witp-vcD&fe&nwb bfc„ ^7^iiatifc^^« 
^^-e4o , c^«:^L7to o i4 0^.i5i ^^^{ce^xtt^^m^utr^ ^ 
>-b 6^#^^^ hri/wzz;i<i"?j*j£m*±m^Mmi i ti^ni- hplc 

i7A«4o < c, i ^n<D&m~*5^T 83%mmz.tj:'otz&^ \f^^>B6mmw-t 

-*Vxm%:<DB 1 6 * y S *—^tgmf®J&&&mVtl 0 2^(D6^yu — MCI 
0%FB S^frMEMJgi&£:ii*£ !? % B 1 6 ^ ^ / — -?t®m*mm U 3 7*0, 

3-i3-D-^3>' KXf^l^y 3- 0 ~> KS^) M 
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©y^ miov>t, mm&v ^mmmw. (pH7. 0 Kxmt\^ti'&mu\.. 
b 1 & s—^mmM<D€i&ikm&= ii }^m ioo M g/mi &i$mt\.xuT<n 
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^(^UTb^m^'b, ^?yB6W (try y*^^ 3-/3-0-^=^ k 

y^-» 3-/3-D-^=i^m^) nmtitc* ^^v^wj^m^r 

fctf^ ^ >-b 6fi^f*: (try k=^» z-&-x)-yjvzi^Y) mzr^zf^^ m 
ytm.m#M) ioomm s:^tf«tfc 0 sbp^^l 
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hU^A^ (DETAPAC) £g#J (^yif^y^ya-/H 000 : ^^=- 

^7;^-/i^= i : i) ictttfKu 2% Mtcftm&Mttu ^r^^^M 

W^f-0. 1 gM*ITU — ^*<^)^^ (I^FL2 0 S • BLB7>^) 1 0 

2^r^ (5 0/D loiirajsaru ^m^m^^m^ito 

WfaLfcof^ffc&tfffMffi&teBissett ^OZfciSUPhotochemPhotobiol, Volume:46, 
Issue:3, Page:367-78, Year: 1987) Ltffl V^c 0 
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5^ Jnl 



6 



/v=i = >- h u-A'i: L"tffl WcD ETAPACt |Sm££A± 
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